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Invasive Species
1) 1) alienalien to the ecosystem under to the ecosystem under 

consideration consideration andand
2) whose introduction causes or is likely 2) whose introduction causes or is likely 

to cause to cause economiceconomic or or environmentalenvironmental
harm or harm to harm or harm to human healthhuman health..

(NISC 1999)



Comprehensive 
Invasive Species Monitoring

Early Detection

Trends

Prevention

Efficacy of Management Actions

Secondary Effects of Actions

Restoration / Recovery



8 Steps to Optimum Early 
Detection

Step 1.Step 1. Develop a list of target species + Develop a list of target species + 
resources.  Prioritize.resources.  Prioritize.

Step 2.Step 2. Assemble known information.Assemble known information.

Step 3.Step 3. Risk of occurrence model (GIS)Risk of occurrence model (GIS)
(using Step 2).(using Step 2).



8 Steps to Optimum Early 
Detection (cont.)

Step 4.Step 4. Develop an optimal search Develop an optimal search 
strategy (survey design).strategy (survey design).

Step 5.Step 5. Use search model to direct Use search model to direct 
search efforts. search efforts. 

Step 6.Step 6. Record results and provide Record results and provide 
feedback.feedback.



8 Steps to Optimum Early 
Detection (cont.)

Step 7.Step 7. Analyze and report results.Analyze and report results.

Step 8.Step 8. If one of the target If one of the target 
species is found and species is found and 
cannot be controlled cannot be controlled 
immediately, make immediately, make 
arrangements for control arrangements for control 
efforts.efforts.

http://www.cdfa.ca.gov/phpps/ipc/weedinfo/usedimages/YST73flowerA.jpg


(1) Define Park Management Goals
(NPS Parks)

(6a) Prioritize Species
(NPS Networks & Parks, 

USGS, Partners)

(3b) Collect spatial habitat data
(NPS Networks & Parks, Partners, 

USGS)

(2a) Update and 
Maintain Species 

Lists
(NPS WASO, 

Regions, Networks 
& Parks)

(8) Sampling/ Survey Design
(USGS, Partners)

(9) Model Evaluation/ Field Testing
(USGS, Partners)

Local Field Effort
(Parks, EPMTS, 

Partners) 

Volunteer SOP
(SFAN, LAME)

(7) Predict Risk of Occurrence
(USGS, Partners)

(4) Known Occurrences Database
(NPS)

(10b) Develop Rapid Response System
(NPS WASO, Networks & Parks, NISC, 

Partners, Welch)

(11) Finalize & Write Protocol(s)
(Welch, USGS, WASO)

(10a) Data Management & Reporting
(NPS Networks & Parks, WASO, 

Welch)

More Data

Decisions:
Collect field data?
Compare discrete & 
continuous models?

Implement and Distribute

(5) Define Monitoring Objectives
(NPS Networks & Parks)

(2) Develop Lists of Known and 
Potential Invasive Species

(NPS Regions, Networks & Parks, 
Partners)

(3) Assemble Relevant Information
(NPS Networks & Parks, TNC, 

Partners)

(3a) Species profiles
(NPS, TNC, Partners)

(6) Priority Assessment
(NPS Networks & Parks, USGS, 

Partners)

(6b) Prioritize Sites and 
Resource Values

(NPS Networks & Parks, 
Partners)

Species Driven
-Extent of Area Infested
-High Ecological Impact
-Management Feasible

Species AND Site Driven
-Extent of Area Infested

-High-value Habitat
-High Ecological Impact
-Management Feasibility

-Vector Area

Site Driven
-High-value Habitat

-Vector Area



Invasives Monitoring Research

Early Detection Research 
Components*
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TestingData Assembly Prioritization Sampling DesignPredict Risk of OccurrenceResearch Projects
Brooks (KLMN) X X X
Brooks (NCPN) X X X X
Caldwell (BIBE) X X X X X X X X X X X X X X
Dorazio X X X X X X
Edwards (KLMN) X X X X ? X X X X
Halpern (NCCN) X X X X X X X X X
Mau-Crimmins (SODN) X X X X X X X X ? X X X
Perles (ERMN) X X X X X X X
Smith (SHEN) X X X X X X X X X
Storer (GLKN) X X X X X X X X X X
*Categories are NOT mutually exclusive.
**Most habitat models are GIS-based except for Edwards et al. who have a non-spatial habitat modeling component.
***Most of the spatially-explicit models are GIS-based element distribution models or, at least, linked to a GIS.
?=adaptive sampling will be considered among several alternatives.

TestingData Assembly Prioritization Sampling DesignPredict Risk of Occurrence



Other NPS Efforts

NCPNNCPN –– longlong--term efficacy (restoration)term efficacy (restoration)
LAMELAME
NCPNNCPN
SFANSFAN
WASOWASO ––status and trends,status and trends,

effectiveness, databaseeffectiveness, database

Volunteer 
Programs



Other Questions to Consider

Rapid alert and response systemRapid alert and response system——
coordination I&M, coordination I&M, EPMTsEPMTs, Fire, , Fire, 
Maintenance, Interpretation, etc.Maintenance, Interpretation, etc.

Data collection / databasesData collection / databases——NPS NPS 
ServiceService--wide discussion via BRMD and wide discussion via BRMD and 
I&MI&M



Early Detection Specifics

Daniel Daniel SarrSarr--KLMN progress reportKLMN progress report

Matt Brooks et alMatt Brooks et al..——PrioritizationPrioritization

Tom Edwards et alTom Edwards et al..——ModelingModeling


	Session Outline
	Invasive Species
	8 Steps to Optimum Early Detection
	8 Steps to Optimum Early Detection (cont.)
	8 Steps to Optimum Early Detection (cont.)
	Other NPS Efforts
	Other Questions to Consider
	Early Detection Specifics

